Fatty acid amide hydrolase inhibitors display broad selectivity and inhibit multiple carboxylesterases as off-targets.
Fatty acid amide hydrolase (FAAH) is the primary regulator of several bioactive lipid amides including anandamide. Inhibitors of FAAH are potentially useful for the treatment of pain, anxiety, depression, and other nervous system disorders. However, FAAH inhibitors must display selectivity for this enzyme relative to the numerous other serine hydrolases present in the human proteome in order to be therapeutically acceptable. Here we employed activity-based protein profiling (ABPP) to assess the selectivity of FAAH inhibitors in multiple rat and human tissues. We discovered that some inhibitors, including carbamate compounds SA-47 and SA-72, and AM404 are exceptionally selective while others, like URB597, BMS-1, OL-135, and LY2077855 are less selective, displaying multiple off-targets. Since proteins around 60kDa constitute the major off-targets for URB597 and several other FAAH inhibitors with different chemical structures, we employed the multi-dimensional protein identification technology (MudPIT) approach to analyze their identities. We identified multiple carboxylesterase isozymes as bona fide off-targets of FAAH inhibitors. Consistently, enzymatic assay confirmed inhibition of carboxylesterase activities in rat liver by FAAH inhibitors. Since carboxylesterases hydrolyze a variety of ester-containing drugs and prodrugs, we speculate that certain FAAH inhibitors, by inhibiting carboxylesterases, might have drug-drug interactions with other medicines if developed as therapeutic agents.